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(54) Dual filter assembly for a vacuum cleaner 

(57) A dual filter assembly for a vacuum cleaner in- 
cludes an annular inner filter mountable on a filter cage 
of the vacuum cleaner Tlie inner filter has a lower end 



and a retaining ring is attached to the lower end. An an- 
nular outer filter is removably mounted surrounding the 
inner filter, with a lower end of the outer filter supported 
by the retaining ring. 
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Description 

FIELD OF THE INVENTiON 

[0001] The present invention relates generally to vac- 
uum cleaners, and nnore particularly to filters for vacuum 
cleaners. 

BACKGROUND OF THE INVENTION 

[0002] Vacuum cleaners generally include a motor 
which drives an air impeller to create a low pressure ar- 
ea inside of a tank or other receptacle. The tank has an 
inlet through which dust and debris or liquid material en- 
ter into the tank, usually from a hose. When liquid is be- 
ing suctioned into the tank, it is not generally necessary 
to have a filter between the tank and the air impeller For 
instance, in U.S. Patent No. 4,906,265, a foam cuff 30 
fits over a filter cage 20 during wet operations. When 
the vacuum cleaner is used on dry materials, a paper or 
cloth filter is placed over the foam cuff and attached with 
a ring. The paper or cloth filter then minimizes the 
amount of particulate material which escapes from the 
tank and passes to the air impeller. Dust or debris in the 
air impeller is undesirable because it may interfere with 
the operation of the air impeller or motor, and the dust 
or debris may be exhausted back out into the room. 
[0003] While cloth or flat paper filters may be satisfac- 
tory, it is often desirable to use a cylindrical pleated filter 
for some types of vacuuming. Cylindrical or cartridge fil- 
ters have a large filtering su rf ace area and may be made 
of a variety of filtering materials, it has therefore been 
known to use a cylindrical filter with an open top and a 
closed bottom which Is inserted over a filter cage. The 
top of the filter may be made of a flexible material such 
as rubber so that when the filter is pushed over the filter 
cage, the flexible material deforms and f rictionally holds 
the filter in place. 

[0004] Other systems use cylindrical filters which are 
open at both ends. Such filters may fit over a filter cage 
having a closed bottom in order to prevent material from 
passing around the filter and into the air impeller. Other 
open-ended filters may use a retainer of some type 
which holds the fitter in place and closes the open end 
of the filter. 

[0005] Dual filter assemblies may include two types 
of filter media concentrically arranged in a single filter 
unit, such as that disclosed in Newman, U.S. Patent No. 
5,259,854. High efficiency particle air ("HEPA") filters, 
which can remove 99.97% of particles larger than 0.3 
microns from a stream of air, are useful for removing 
very small particles of dust or debris from air. Newman 
discloses a disposable filter cannister including an an- 
nular HEPA filter surrounded by a prefilter. There is a 
need for a dual filter assembly in which each of the filters 
can be separately removed for inspection and replace- 
ment, and in which one or both filters may be used. 
There is a also a need for a dual filter assembly that may 



be used in a vacuum cleaner designed for a single filter, 
without modifying the filter cage or other parts of the vac- 
uum cleaner. 

S SUMMARY OF THE INVENTION 

[0006] In accordance with one aspect of the present 
invention, a dual filter assembly for a vacuum cleaner 
includes an annular inner filter mountable on a filter cage 

to of the vacuum cleaner. The inner filter has a lower end 
and a retaining ring is attached to the lower end. An an- 
nular outer filter has a lower end and the outer filter is 
removably mounted surrounding the inner filter. The 
lower end of the outer filter is supported by the retaining 

ts ring. 

[0007] Other objects and advantages of the invention 
will be apparent to those skilled in the art from a review 
of the following detailed description, taken in conjunc- 
tion with the drawings and the appended claims. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0008] 

25 Fig. 1 is a perspective view of a dual filter assembly 
of the present Invention installed on a tank lid of a 
vacuum cleaner; 

Fig. 2 is a cross-sectional view of the dual filter as- 
sembly taken generally along line 2-2 of Fig. 1; 
30 Fig. 3 is a bottom plan view of a tank lid including a 
filter cage; 

Fig. 4 is a perspective view of the filter retainer cap 
of Fig. 1 : 

Fig. 5 is an exploded perspective view of the dual 

35 filter assembly of Fig. 1 ; 

Fig. 6 is a another cross-sectional view of the dual 
filter assembly taken generally along line 2-2 of Fig. 
1 , showing the dual filter assembly in isolation; and 
Fig. 7 is a perspective view of the retaining ring of 

40 Fig. 1. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

45 [0009] Referring initially to Fig. 1 , a dual filter assem- 
bly 1 0 is held to a tank lid 1 2 by a cap 1 4. Also referring 
to Figs. 2 and 3. the tank lid 12 has a rim 16 which is 
designed to fit over the edge of a tank-type receptacle 
(not depicted) for a vacuum cleaner. Around the periph- 

50 ery of the tank lid 12 are several latch ports 18 which 
cooperate with latches (not depicted) on the tank in or- 
der to hold the tank lid to the tank. Ordinarily, the tank 
lid 1 2 is bolted to a motor housing which contains a mo- 
tor, air impeller and associated equipment (not depict- 

55 ed). The tank lid 1 2 has a wall 20 which defines an open- 
ing 22 through which air is drawn by the air impeller of 
the vacuum cleaner. All across the bottom of the tank 
lid 12 are short support walls 24 which provide strength 
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to the lid. 

[0010] Attached to the wall 20 of the tank lid 12 are 
several ribs 26 (Figs. 2 and 3) which extend downward 
and are attached to a lower wall 28. Together the ribs 
26 and the lower wall 28 define an enclosure or filter 
cage 30. As best seen in Fig. 3, extending outward from 
the top ot the filter cage 30 is a rim 32 which is interrupt- 
ed by a plurality of notches 34. Each notch 34 is located 
adjacent an end of a rib 26. 

[0011] The tank lid 12 and associated filter cage 30 
have been used substantially as shown by the assignee 
of the present application. Shop Vac Corporation, in a 
variety of its vacuum cleaners. The notches 34 were pre- 
viously placed in the rim 32 in order to more easily mold 
the tank lid 1 2. The cap 1 4 and the tank lid 1 2 may each 
be made of polypropylene. 

[0012] As shown in Figs. 2, 5, and 6. the dual filter 
assembly 10 includes an annular inner filter 38 concen- 
trically arranged inside of an annular outer filter 40. The 
outer filter 40 includes an upper gasket 42 disposed at 
an upper end 43 of the filter 40 and a lower gasket 44 
disposed at a lower end 45. Likewise, inner filter 38 in- 
cludes an upper gasket 46 disposed at an upper end 47 
of the filter 38 and a lower gasket 48 disposed at a lower 
end 49. Inner filter 38 has an inner bore 49; outer filter 
has an inner bore 60. Inner filter 38 also includes a re- 
taining ring 50, which is molded into the lower gasket 48 
of the inner filter 38. As shown in Figs. 2 and 6, inner 
filter 46 fits on the filter cage 30, and retaining ring 50 
supports outer filter 40 when outer filter 40 is installed 
surrounding inner filter 38. 

[0013] As shown in Fig. 5. inner filter 38 includes a 
filter medium 52 and outer filter 40 includes a filter me- 
dium 54. The filter media 52, 54 are preferably in a pleat- 
ed configuration, and may be made from paper, non- 
woven polyester, or non-woven polypropylene. If non- 
woven polyester is used, it may comprise melt-blown or 
spun-bonded polyester, *or a combination of melt-blown 
and spun-bonded polyester. Likewise, if non-woven 
polypropylene is used, it may comprise melt-blown or 
spun-bonded polypropylene, or a combination of melt- 
blown and spun-bonded polypropylene. The filter medi- 
um 52 for inner filter 38 preferably comprises a HEPA 
filter medium. 

[0014] Filter gaskets 42. 44. 46. 48 may be formed 
during assembly of the inner filter 38 and outer filter 40 
by molding a polyvinyl chloride ("PVC") type plastisol 
onto filter media 52, 54. Plastisol. which is commonly 
used as a potting material for filters, forms an elasto- 
meric material after curing. Other types of plastisols, 
such as epoxy or polyurethane types, which require two- 
part mixtures that cure after mixing, may also be used. 
Retaining ring 50 may be made of metal or of a rigid 
plastic material, such as polypropylene. As shown in 
Fig. 7, retaining ring 50 includes a plurality of openings 
56 through which plastisol flows when inner filter 38 is 
assembled. As the plastisol is allowed to cure, retaining 
ring 50 becomes molded into tower gasket 48 of the in- 



ner filter 38, After curing is complete, upper and lower 
gaskets 46. 48 are firmly attached to filter medium 52 of 
the inner filter 38. Likewise, upper and lower gaskets 42. 
44 become firmly attached to filter medium 54 of the out- 

5 er filter 40. 

[0015] To install dual filter assembly 10 in a vacuum 
cleaner, inner filter 38 is inserted into inner bore 60 of 
outer filter 40. When completely inserted, lower end 45 
and lower gasket 44 of outer filter 40 rest on retaining 

10 ring 50. Accordingly, outer filter 40 is supported by the 
retaining ring 50 when the filter assembly is installed in 
the vacuum cleaner. Outer filter 40 is preferably sym- 
metrical so that filter assembly 10 fits together equally 
well if outer filter 40 is reversed in orientation and upper 

IS gasket 42 and upper end 43 rest on retaining ring 50 
rather than lower gasket 44 and lower end 45. After inner 
filter 38 is inserted in outer filter 40. filter assembly 10 
may be installed on the filter cage 30 of the vacuum 
cleaner by sliding filter assembly 10 over the filter cage 

20 30. When the filter assembly 10 has been pushed up 
sufficiently that upper gaskets 42. 46 of filter assembly 
1 0 contact one of the support walls 24 of the tank lid 1 2, 
the filter assembly is in place. The upper gasket 46 is 
then In contact with the wall 20 to form a seal preventing 

25 air and dust from passing around the upper gaskets 42, 
46, into the lid cage 30, and through the aperture 22. 
[0016] Once the filter assembly 10 has been fully in- 
serted, the cap 14 is placed adjacent the lower wall 28 
of the filter cage 30. As shown in Fig. 4, the cap includes 

30 a cylindrical base 62, which is closed near one end by 
a plate 64. Attached to the plate 64 is a pair of walls 66 
which are connected by reinforcing ribs 68. The walls 
66 are designed to be gripped by a user for rotation of 
the cap 1 4. The cap Is designed to form a tight seal with 

35 lower gasket 48 of the inner filter 38. Accordingly when 
cap 14 is installed air or debris is prevented from being 
drawn into the filter cage 30 without first passing through 
filter media 52, 54. 

[0017] The design of the present invention advanta- 
ge geously allows a combination of two different air filters 
to be used on a filter cage designed for a conventional 
cylindrical filter assembly. Thus, no changes to the tank 
lid 1 2 and its associated filter cage 30 are necessary to 
utilize the dual filter assembly 1 0. Inner filter 38 and out- 
"^5 er filter 40 can be separated for inspection and replace- 
ment, an improvement over prior designs for dual filter 
assemblies that do not allow replacement of individual 
filter elements. 

[0018] The present invention may be particularly ad- 
50 vantageous when a HEPA filter is used as the inner filter. 
HEPA filters may deteriorate when they become wet, so 
protection from moisture is desirable. By placing an out- 
er moisture-restricting filter around the inner HEPA filter, 
the HEPA filter can be protected. When such moisture 
ss protection is not needed the outer filter can be easily 
removed and later replaced, using the present inven- 
tion. 

[0019] The foregoing detailed description has been 
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given for clearness of understanding only, and no un- 
necessary limilations should be understood therefrom, 
as modifications would be obvious to those skilled in the 
art. 



Claims 

1. A dual filter assembly for a vacuum cleaner com- 
prising: 

an annular inner filter mountable on a filter cage 
of the vacuum cleaner, the inner filter having a 

lower end; 

a retaining ring attached to the lower end of the 
inner filter; 

an annular outer filter having a lower end, the 
outer filter removably mounted surrounding the 
inner filter, the lower end of the outer filter sup- 
ported by the retaining ring. 

2. The filter assembly of claim 1 wherein the retaining 
ring Is molded to the inner filter. 

3. The filter assembly of claim wherein the retaining 
ring is molded to the inner filter by a plastisol mate- 
rial. 



4. The filter assembly of claim 3 wherein the plastisol 
comprises a PVC-type plastisol. 

5. The filter assembly of claim 2 wherein the retaining 
ring is molded to a lower gasket of the inner filter. 

6. The filter assembly of claim 1 wherein the outer filter 35 
comprises a pleated filter medium. 

7. The filter assembly of claim 1 wherein the outer filter 
comprises paper filter medium. 

40 

8. The filter assembly of claim 1 wherein the outer filter 
comprises a non-woven polyester filter medium. 

9. The filter assembly of claim 1 wherein the outer filter 
comprises a non-woven polypropylene filter medi- ^5 
um. 



um, 

14. The filter assembly of claim 1 wherein the inner filter 
comprises a HEPA filter medium. 

15. The filter assembly of claim 1 further comprising a 
cap for retaining the filter assembly on the filter 
cage. 

16. A dual filter assembly for a vacuum cleaner com- 
prising: 

an annular inner filter mountable on a filter cage 
of the vacuum cleaner, the inner filter having a 
lower end and a HEPA filter medium; 
a retaining ring molded to the lower end of the 
inner filter by a plastisol material; 
an annular outer filter having a lower end and 
a pleated paper filter medium, the outer filter 
removably mounted surrounding the inner filter, 
the lower end of the outer filter supported by 
the retaining ring. 
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10. The filter assembly of claim 1 wherein the inner filter 
comprises a pleated filter medium. 

11. The filter assembly of claim 1 wherein the inner filter 
comprises paper filter medium. 

12. The filter assembly of claim 1 wherein the inner filter 
comprises a non-woven polyester filter medium. 

13. The filter assembly of claim 1 wherein the innerfilter 
comprises a non-woven polypropylene filter medi- 
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